Summary -A crossbreeding experiment using Large White (LW) 
. Their economic value can easily be assessed using an analytical approach such as those developed by Dickerson (1969 Dickerson ( , 1973 or more recently Kinghorn (1980) , Hill (1982) and Koch et al (1985) , based on partitioning between-breed variation into its additive and nonadditive components.
The corresponding parameters, usually referred to as crossbreeding parameters, are then very useful for predicting the average performance of crossbred genotypes.
Bidanel et al (1989, 1990) (McGloughlin, 1980 (1989) ; sow maximum daily feed consumption during lactation (SFCM); ratios of sow feed consumption to number weaned (SFC/NW) or litter weight gain (SFC/LWG). These 2 latter traits were proposed by Bidanel et al (1989) for evaluating feed efficiency of the lactating sow.
Statistical analyses
As recently shown by Komender and Hoeschele (1989) , the accuracy of crossbreeding parameters estimation can be increased by including the genetic relationships among individuals in the model, ie by using an animal model. When variances are known, the resulting set of equations can easily be solved using standard mixed model techniques (Henderson, 1984 (Patterson and Thompson, 1971) by replacing the unknown variances by their REML estimates. In the present study, variances were estimated using K Meyer's DFREML set of programs (Meyer, 1988 (Meyer, , 1989 . Estimation of fixed effects and hypothesis testing were then performed using the PEST package (Groeneveld and Kovac, 1990 Dickerson (1969 Dickerson ( , 1973 into direct, maternal and grand-maternal effects. Direct and maternal nonadditive effects were partitioned as proposed by Hill (1982) Epistatic effects were significant for SFC/NW (P < 0.05), SWL and SFC/LWG (P < 0.05) and of the same sign as dominance effects, ie were unfavourable.
Maternal dominance effects were favourable but nonsignificant, except for SFC and SFCM (P < 0.10).
DISCUSSION
The modelling of between-breed nonadditive effects has given rise to an important and somewhat controversial literature over the last 10 yr (Kinghorn, 1980; Sedcole, 1981; Sheridan, 1981; Hill, 1982; Willham and Pollak, 1985; Eisen, 1989) . Alternative models to the widely used Dickerson (1969; 1973) Kinghorn (1980 Kinghorn ( , 1982 compared different epistatic models differing in the type of gene action. However, the most general and satisfactory model, based on Cockerham's (1954) decomposition of genetic variance in a 2-locus model, was proposed by Hill (1982 Buchanan, 1987; or Bidanel, 1988 Sheridan (1981) . More recent evidence of epistatic effects has been provided by Kinghorn (1983) for various growth and reproductive traits in mice, by Koch et al (1985) for survival, pregnancy and marbling score in beef cattle, by Hagger (1986; and Fairfull et al (1987) for egg production and by Ericson and Danell (1986) , Syrstad (1988) Hayashi et al, 1978; or Gyllensten et al, 1985) . Hence 
